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Summary. This study aimed to assess the prevalence of and risk factors
associated with alcohol abuse among women and men in Moshi in northern
Tanzania. Alcohol abuse was measured by a CAGE score of 2–4, versus 0–1
for no alcohol abuse (Ewing, 1984). Crude and adjusted logistic regression
models determined odds ratios (OR) and 95% confidence intervals (95% CI)
of alcohol abuse by characteristics of, respectively, women with partners
(n=1200), women without partners (n=614) and men (n=788) (women’s
partners). Prevalence of alcohol abuse was 7·0% (95% CI: 5·6–8·4) among
women with partners, 9·3% (95% CI: 7·0–11·6) among women without
partners, and more than double among men at 22·8% (95% CI: 19·9–25·8). In
general, Christians had higher alcohol abuse than Muslims or other religions,
as did Chagga men compared with men of other ethnic groups. Other
socio-demographic characteristics, such as education or income, were not
significant. Sexual behaviours were significant predictors of alcohol abuse.
For example, women without partners who reported more than two partners
in the last year had higher alcohol abuse compared with women reporting no
partners (OR=8·75; 95% CI: 2·37–32·31), as did men reporting it is ‘OK to
hit a partner’ for any reason (OR=1·79; 95% CI: 1·16–2·77) compared with
men who did not. HIV-1 infection was not significantly associated with
alcohol abuse by women or men. The Christian Church in Moshi should
consider raising awareness about the harmful eﬀects of high alcohol use
among its adherents. Comprehensive programmes focusing on reducing number
of partners and alcohol use, particularly by men, are needed in this community.
Introduction
Alcohol use is associated with individual mortality and morbidity from a range of
mental and physical illnesses (Room, 2002; WHO, 2002). Ezzati et al. (2002) have
found that alcohol consumption is one of the leading causes of the global burden of
disease in 2000, responsible for 4·0% of total disability-adjusted life years (DALYs)
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lost and 1·8 million deaths globally. In addition, individual alcohol use may have
adverse social eﬀects on family life, in the workplace, and on society in general
(Secretary of Health and Human Services, 2000; Room, 2002). While per capita
alcohol consumption has decreased steadily since the 1980s in the developed world,
the opposite is true in developing countries (WHO, 2001; Room, 2002). In fact, Room
(2002) suggests that the level of economic development is positively associated with
the prevalence of alcohol consumption in developing countries. That is, higher
incomes generally lead to higher consumption.
Alcohol use and abuse are well-documented in developed countries, with fewer
studies looking at alcohol consumption in developing countries, and in particular in
sub-Saharan Africa (Siegfried et al., 2001; Luginaah & Dakubo, 2003). Research
carried out in sub-Saharan Africa tends to focus on adolescent alcohol use (Fatoye,
2003; Luginaah & Dakubo, 2003). Several studies have examined alcohol consump-
tion in Tanzania. Kilonzo and his colleagues reported findings about alcohol
consumption and substance misuse for all of Tanzania (Kilonzo & Maselle, 1986;
Kilonzo, 1992). Rijken et al. (1998) looked at alcohol consumption among a rural
population in Mwanza, Tanzania. These authors reported that 55% of men and 33%
of women had consumed alcohol at least once in the past year, with men reporting
higher frequency and quantity of alcohol consumption than women. Overall, these
figures were found to be low in comparison to estimates from other parts of
Tanzania. Carlson (1992) conducted an ethnographic study of alcohol use among the
Haya of Bukoba district, Tanzania, and described and analysed the way in which the
Haya view excessive drinking and methods used to address drunkenness as a health
problem. Kaaya et al. (1992) found the prevalence of alcohol use to be roughly 39%
among secondary students in Dar es Salaam, with more than half reporting awareness
of associated negative health outcomes. Kilonzo et al. (2004) investigated patterns of
alcohol consumption around Dar es Salaam. Henricson (1992) looked at alcohol
consumption in the Kilimanjaro area. Kapiga et al. (2007) analysed alcohol use
among female bar and hotel workers in Moshi in the Kilimanjaro region. The latter
study found that more than 70% report ever drinking alcohol, with a 35% prevalence
of alcohol abuse based on a CAGE score of 2–4.
A number of papers cite alcohol use as a risk factor for negative health outcomes
in Tanzanian populations, such as HIV infection (Ao et al., 2006; Sa & Larsen, 2007;
Kapiga et al., 2002, 2007), herpes simplex virus type 2 (HSV-2) (Kapiga et al., 2003),
hypertension (Edwards et al., 2000), and injuries (Kilonzo, 1990; Nikander et al.,
1992). In other sub-Saharan African countries, alcohol use is also associated with
sexual abuse (Koenig et al., 2004), domestic violence (Jewkes, 2002; Koenig et al.,
2003; Jewkes et al., 2003) and road traﬃc accidents (Odero & Zwi, 1997; Odero et al.,
1997; Odero, 1998; Andrews et al., 1999). In addition, Shayo et al. (2000) described
the potential for home-brewed alcohol to contain harmful levels of bacteria.
While there are many problems linked to alcohol consumption, there may also be
some health benefits associated with its use. For example, opaque beer such as
orubusi, which is traditionally brewed from bananas in north-west Tanzania,
contributes essential nutrients such as vitamin B, minerals, proteins and energy
(Shayo et al., 2000). Further, low-to-moderate alcohol consumption may be protective
for cardiovascular disease (Secretary of Health and Human Services, 2000; Room,
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2002; WHO, 2002; Suter, 2004). Finally, alcohol is often used to relieve stress or for
social well-being, and it may be seen as being beneficial for one’s health if taken in
moderation; however, the relationship between the consumption of alcohol as a
coping mechanism is complex (Secretary of Health and Human Services, 2000).
Several studies indicate that alcohol use by men is much more accepted than by
women, and therefore men are more likely to consume alcohol than women in many
developing countries (WHO, 2001). For example, in Lesotho, though women are the
traditional brewers of beer, society strongly disapproves of their consumption of it
(Mphi, 1994). In Tanzania, according to Henricson (1992), women are traditionally
only permitted to drink beer on particular occasions, and certainly not in public
houses. More recently, however, anecdotal evidence suggests that an increasing
number of women consume alcohol outside the home. While gender diﬀerences in
alcohol consumption may exist within certain communities, research shows that there
are physiological diﬀerences between men and women that aﬀect their sensitivity to
alcohol (Ely et al., 1999). For example, Ely et al. (1999) found that women are more
likely to have a drinking problem for the same amount of alcohol consumption as
men, which may be due to diﬀerences in metabolism rates or volume of body water.
Results from the few studies that have looked at predictors of alcohol use in
sub-Saharan Africa show that occupation, marital status, age and tobacco use may be
associated with alcohol use among men, while female predictors include marital
and employment status and education (Mphi, 1994; Rijken et al., 1998; Perdrix
et al., 1999; Siegfried et al., 2001). Luginaah & Dakubo (2003) found that men in the
Upper West region of Ghana drink mainly for coping reasons, whereas women drink
socially.
Tanzania is a heterogeneous country, consisting of more than 130 ethnic groups,
with diﬀerent languages and cultures (CIA, 2004). Presently, traditionally brewed beer
(pombe) makes up roughly 90% of all alcohol consumed in Tanzania (WHO, 2001).
The diﬀerent ethnic groups within Tanzania grow various crops throughout the year
based on geographic and climatic conditions that influence their production of
traditional brew (Tusekwa et al., 2000; Kilonzo et al., 2004). For example, the Chagga
use bananas (mbege), while the Pare generally use sugar cane (denegelua) (Kilonzo
et al., 2004). Further, the production process is changing with the introduction of
additives that accelerate fermentation (Kilonzo, 1990).
This paper focuses on alcohol consumption among the population of Moshi urban
district (Moshi) in the Kilimanjaro region of Northern Tanzania. The Kilimanjaro
region has traditionally been inhabited by members of the Chagga ethnic group,
whose use and misuse of alcohol is an essential part of life (Maula, 1990; Setel, 1999).
According to a study conducted in the late 1980s, the Kilimanjaro region has one of
the highest levels of alcohol consumption in Tanzania (Henricson, 1992). Further,
alcohol dependence as a disease is not generally acknowledged, in part because of the
integration of alcohol in all aspects of social life in many traditional sub-Saharan
African settings, as well as the ability to control intoxication through customs and
social pressure (Carlson, 1992; Henricson, 1992; Kilonzo et al., 2004). For example,
alcohol plays an important part in maintaining the social rubric within and across
communities, and is used as a form of payment to agricultural workers (McCall,
1996). Today, alcohol is often used as a part of the brideprice.
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Due to population growth, the increased value of arable land used for coﬀee and
banana cultivation, and Western influences, there has been substantial migration
since the early 1900s from rural areas in the Kilimanjaro region and neighbouring
regions to Moshi and other urban centres by both men and women (Setel, 1999).
With the out-migration from rural areas and subsequent exposure to colonial institu-
tions, socio-cultural traditions of the once rural population have adapted to the
changing environments. For instance, during the economic crisis in the mid-1980s, it
was not uncommon for people to supplement their income with money from brewing
alcohol (Henricson, 1992). Kilonzo (1990) also suggests that production and consump-
tion of alcohol are being carried out more and more for recreational and economic
reasons rather than religious or ceremonial purposes. In addition, a pattern of binge
drinking has been observed in East Africa (Kilonzo et al., 2004). It is apparent that
patterns and practices of alcohol use among the population of northern Tanzania have
changed and are still changing with these social, cultural and economic trends. Given
the relatively high prevalence of alcohol consumption in the Kilimanjaro region, the
changing patterns of alcohol use, and the negative health and social outcomes
associated with it, it is important to quantify the extent to which alcohol is currently
being used, and to identify risk factors associated with it in order to influence
programmes and policies addressing the use and abuse of alcohol in this community.
The objective of this paper was to document the prevalence of and risk factors
associated with alcohol abuse (as defined below) among women and their regular
partners in Moshi in the Kilimanjaro region of northern Tanzania.
Methods
Community-based survey
This study used data from a community-based survey that was conducted from
November 2002 to March 2003 in Moshi. The sample was selected using a two-stage
cluster design developed by the Tanzania National Bureau of Statistics. First,
150 clusters were selected proportional to the number of women aged 20–44 from the
2002 census enumeration areas. A sample of eighteen households was then selected
using systematic random sampling from each of the clusters in which all women aged
20–44 were eligible to be interviewed. Men who were listed as husbands or partners
of these women were also eligible for individual interviews. Information was collected
on fertility, infertility, family planning, marriage, sexual practices, symptoms of
sexually transmitted diseases (STDs), socio-demographic characteristics, and
husband–wife relations including domestic violence and alcohol use (Larsen et al.,
2007). In addition, blood and urine specimens were collected and tested for several
STDs. The study protocol was approved by the Kilimanjaro Christian Medical Center
(KCMC), the Tanzania National Institute for Medical Research, and the Institutional
Review Boards of Harvard School of Public Health, University of Maryland, and
Centers for Disease Control and Prevention.
The dependent variable, alcohol abuse, was measured by the CAGE questionnaire
with yes/no answers to the following questions: (1) Have you ever felt you should Cut
down on your drinking? (2) Have people Annoyed you by criticizing your drinking? (3)
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Have you ever felt bad or Guilty about your drinking? (4) Have you ever had a drink
first thing in the morning to steady your nerves or to get rid of a hangover
(Eye-opener)? The CAGE questionnaire is a validated assessment of alcohol abuse
that is generally used as a clinical screening tool in primary care settings (Ewing,
1984). The CAGE score is defined as the number of aﬃrmative answers to these
questions ranging from zero to four. The cut-oﬀ boundary is site-specific, based on
the characteristics of the environment in which it is used. In this study, a score of two
or more marked a high likelihood of alcohol abuse. The dependent variable was
binary: unlikely to have a drinking problem (CAGE score 0–1) or likely to have a
drinking problem (alcohol abuse) (CAGE score 2–4).
The men, as described above, were partners of the women surveyed. Thus, the
women were stratified: with partner (currently married or living with a man and n=1200)
or without partner (widowed, divorced, separated or never been married or lived with
a man and n=614) in order to match the analysis of the male partners (n=788).
Independent variables and possible confounders identified through the literature
and theoretical reasoning were broken down into four categories: socio-demographic
characteristics including age at survey, ethnic group, religion and education; sexual
practices including first sexual experience (women only), first sexual partner and
number of partners in last year; partner behaviour, including self-reported partner
CAGE score (women only), a violence indicator (women only) and believing it is OK
to hit one’s partner (men only); and presence of STDs including currently having STD
symptoms, laboratory confirmed HIV-1, HSV-2 and Trichomonas vaginalis (T. vaginalis).
Ethnic group was categorized as Chagga and ‘other’, which included all other
ethnic groups. Religion was categorized as Christian and Muslim or other religious
aﬃliation. Education was broken down into two categories: respondents with zero to
eight years of schooling were defined as having less than secondary; and respondents
with greater than eight years of schooling were defined as having secondary or higher
education. Men’s occupation was categorized as farmer, professional, shopkeeper or
business, and all others including skilled and unskilled labour, retired, other,
unemployed and ‘missing’. Women’s occupation was excluded as almost half (41%) of
the women did not provide information about occupation. Men’s average monthly
income in the last year was categorized into six groups and was reported in Tanzanian
shillings (Tsh). This variable was not captured in the women’s survey as the women’s
income very much depended on the time of year (e.g. many women had relatively
higher incomes in December because of sales and other income-generating activities
related to Christmas).
Women’s first sexual experience was categorized as consensual (the woman wanted
to have sex), non-consensual but unforced (the woman did not want to have sex, but
had it anyway) and forced (the woman did not want to have sex but was forced to
have it). First sexual partner was categorized as wife/husband/cohabiting partner,
regular non-cohabiting partner and ‘other’, which included other friend, casual
acquaintance, commercial sex customer, relative and other. The variable ‘ever had
forced sex’ was taken from the Sexual Experiences Survey (Koss & Oros, 1982):
‘Within your present relationship/outside of your present relationship have you ever
had sexual intercourse when you didn’t want to because your husband or partner
threatened or used some degree of physical force to make you? (Twisting your arm,
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holding you down, etc.).’ One item from the Conflict Tactics Scale (Straus, 1990) and
two items from the Abuse Assessment Screen (McFarlane et al., 1992) were used to
ascertain 12-month and lifetime partner abuse combining physical and psychological
types of violence reported by the women. These included: being insulted or sworn at;
being threatened with physical abuse; and being hit, slapped, kicked or otherwise
physically hurt. A positive response to any of the three items was counted to indicate
the presence of intimate partner violence. Men who reported one or more of the
following reasons to justify hitting his partner were categorized as ‘OK to hit partner’:
she does not do the housework to satisfaction; she disobeys him; she refuses sex; she
asks about girlfriends; she takes a long time to get pregnant; she is childless; he
suspects she is unfaithful; or he finds out she is unfaithful.
Men and women who reported currently having any one of the following STD
symptoms were categorized as such: deep lower abdominal pain; abnormal genital
discharge; foul smell in genital area; excessive genital secretions; swelling of lymph
nodes in genital area; itching in genital area; burning pain on micturition; deep pain
during intercourse; genital ulcers or open sores; and others. The Cronbach 
coeﬃcient was determined for each of these last three indices. For partner violence
=0·71 for women with partners, =0·95 for women without partners and for OK to
hit partner =0·62 for men. The STD symptoms had =0·69 for women with
partners, =0·74 for women without partners and =0·63 for men. While consenting
men and women were tested for several STD infections, due to the likely high
correlation between STD infections, HSV-2 was included as a non-treatable STD as
well as a marker for prior STD infection, and T. vaginalis was included as a treatable
STD. HIV-1 was included in the model for theoretical reasons. The correlation
between HIV-1 and HSV-2 was 0·85, 0·83 and 0·86 for women with a partner, women
without a partner and men, respectively. None of the variables was substantially
diﬀerent in models excluding HIV-1.
Laboratory analyses
HIV-1 infection was determined using an enzyme-linked immunosorbent assay
(ELISA) (Vironostika HIV Uni-Form II plus O, Organon, Boxtel, the Netherlands)
and reactive samples were confirmed using a second ELISA (Murex 1·2.0, Murex
Biotech Ltd, England, UK). Indeterminate or conflicting results were resolved by
Western blot (Genetic Systems HIV-1 Western blot, Bio-Rad Laboratories, Redmond,
WA, USA). Antibodies to HSV-2 were detected using type-specific HSV-2 enzyme
immune assay (EIA) according to the manufacturer’s instructions (HerpeSelect 2
ELISA, Focus Technologies, Cypress, CA, USA). HIV-1 and HSV-2 tests were based
on sera, while urine was used for testing of T. vaginalis. T. vaginalis was tested for
using the real-time multiplex polymerase chain reaction (M-PCR) assay (Rotor-Gene
3000, Corbett Research, Australia).
Statistical analyses
Statistical analyses were performed using the STATA version 8 statistical package
(Stata Corporation, College Station, TX, USA).
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First, prevalence of ever-use of alcohol, alcohol abuse (as a 0–1 or 2–4 category
CAGE score) and frequency of alcohol use in past year were presented for women
with partners, women without partners and men (partners of the women with
partners).
Second, the socio-demographic characteristics, sexual practices, partner practices
and presence of STDs were compared between women with partners and women
without partners using a Pearson’s 2 test. This same comparison was carried out
between women with partners and men (their male partners).
Third, the association between CAGE score (0–1 and 2–4) and socio-demographic
characteristics, sexual practices, partner practices and presence of STDs was examined
using a Pearson’s 2 test for women with partners, women without partners and men.
Fourth, logistic regression was used to calculate crude odds ratios (ORs) and 95%
confidence intervals (CIs) for all independent predictors of alcohol abuse for women
with partners, women without partners and men. Next, adjusted models were
calculated. The men’s ‘OK to hit’ variable roughly approximated the women’s partner
violence variable. Only women gave information about first sexual experience and
only women with partners provided information about the partner’s CAGE score.
The latter two variables were maintained in the adjusted models to preserve the
information provided. These two variables did not aﬀect the remaining variables
substantively. Variables deemed important for theoretical reasons and variables
associated with the CAGE score at the 0·20 level of significance were included in the
adjusted models.
The risk factor analysis was replicated using frequency of alcohol use (at least
once a week; at least once a month or less than once a month; never) and a
three-category CAGE score (0–1; 2; 3–4) as the dependent variable, both of which
resulted in similar models. The binary CAGE score (0–1; 2–4) is a validated measure
of alcohol abuse (Ewing, 1984); therefore, the findings presented about risk factors
of alcohol abuse in this paper were limited to models using the binary CAGE
score.
Results
A total of 2019 women were interviewed. Of these, 176 women who reported never
having had sex were removed from the data set as the survey instrument skipped
questions relating to alcohol use and sexual risks for these respondents. Additionally,
29 women were omitted because they were missing data about the dependent or
independent variables. The final data set included 1814 women (90% of the 2019
women interviewed): 1200 women with partners and 614 women without partners. A
total of 794 husbands and partners of these women were interviewed. One man was
omitted due to a missing response for the dependent variable. In addition, five men
were removed due to missing data for one or more independent variables analysed.
The final data set included 788 men (99% of the men interviewed).
Prevalence of ever use of alcohol (not shown) among women with partners was
50·8% (95% CI: 47·9–53·6) and slightly higher among women without partners at
57·5% (95% CI: 53·5–61·4). Among men, ever-use was much higher at 68·3% (95% CI:
64·9–71·5). While prevalence of alcohol abuse (CAGE score 2–4) was overall much
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lower, the trends between the three groups were similar: prevalence of alcohol abuse
was 7·0% (95% CI: 5·6–8·4) among women with partners, 9·3% (95% CI: 7·0–11·6)
among women without partners, and more than double among men at 22·8% (95%
CI: 19·9–25·8). Interestingly, 21·4% (95% CI: 19·1–23·7) of women reported having
partners with alcohol abuse, which roughly approximates the men’s own reports.
Finally, with respect to frequency of drinking, 3·9% (95% CI: 2·9–5·2) of women with
partners drank alcohol every day in the last year, compared with 4·6% (95% CI:
3·1–6·6) of women without partners and 15·9% (95% CI: 13·4–18·6) of men (not
shown).
Table 1 shows characteristics of women with partners, women without partners
and men. Women with and without partners were statistically diﬀerent in reported
age, ethnic group, religion, education, first sexual experience, first sexual partner,
number of partners in last year and partner violence. Furthermore, women without
partners had a higher prevalence of HIV-1 (11·2% versus 9·4%) and T. vaginalis
(10·1% versus 9·1%). Women with partners diﬀered from men in the following
characteristics: age, ethnic group, education, first sexual partner and number of
partners in last year. In addition, 26·9% of women with partners reported partner
violence and 19·5% of men thought it acceptable to hit their partner for any reason;
there was a higher prevalence of reported current STD symptoms among women with
or without partners than men (25·8%, 24·3% versus 8·0%); and 47·4% of women with
partners compared to 39·3% of men were HSV-2 positive.
Table 1 also presents diﬀerences in characteristics by CAGE score within the three
groups. In general, there was more variability across the three groups than within
each group. Among women with partners, first sexual experience, first sexual partner,
partner violence and T. vaginalis infection were statistically diﬀerent by CAGE score.
A greater proportion of women who reported partner alcohol abuse (CAGE score
2–4) also reported abusing alcohol themselves compared with those reporting that
their partner did not abuse alcohol (CAGE score 0–1) (17·1% versus 4·2%). In
addition, alcohol abuse was more prevalent among Christians as compared with
Muslims or others (9·1% versus 3·9% for women with a partner and 10·2% versus
7·2% for women without a partner).
Among women without partners, first sexual experience, number of partners and
current STD symptoms were significantly diﬀerent between those who abused alcohol
and those who did not. For instance, a greater proportion of women who reported
their first sexual experience as being forced also reported alcohol abuse as compared
with women who reported their first sexual experience as being consensual (18·4%
versus 8·7%).
Among men, ethnic group, religion, number of partners and OK to hit were
statistically diﬀerent between those who reported alcohol abuse and those who did
not (greater proportions were Chagga, Christian, had two or more partners in the last
year, and reported it was OK to hit). For all three STDs (HIV-1, HSV-2 and T.
vaginalis), a greater proportion of men reporting alcohol abuse tested positive
compared with those who did not.
Tables 2, 3 and 4 present results from the crude and adjusted logistic regression
models for women and men by CAGE score (0–1, 2–4). The eﬀects estimates were
similar, but generally attenuated in the adjusted compared with crude models.
386 T. Mitsunaga and U. Larsen
at https:/www.cambridge.org/core/terms. https://doi.org/10.1017/S0021932007002441
Downloaded from https:/www.cambridge.org/core. University of Basel Library, on 11 Jul 2017 at 07:55:08, subject to the Cambridge Core terms of use, available
Table 1. Comparison of characteristics between women with partners, women without partners and men and by alcohol abuse
as measured by CAGE score
Women with partners
(N=1200)
Women without partners
(N=614) Men (N=788)
Sample size
CAGE
score 2–4 Sample size
CAGE
score 2–4 Sample size
CAGE
score 2–4
Variable n % n % p valuea n % n % p valuea p valueb n % n % p valuea p valuec
Age at survey (years)d 0·74 0·54 <0·0001 0·19 <0·0001
20–24 258 21·5 14 5·4 215 35·0 18 8·4 155 19·7 28 18·1
25–29 304 25·3 23 7·6 155 25·2 19 12·3
30–34 280 23·3 21 7·5 86 14·0 7 8·1 194 24·6 42 21·6
35–39 358 29·8 26 7·3 158 25·7 13 8·2 168 21·3 35 20·8
40–44 126 16·0 35 27·8
45+ 145 18·4 40 27·6
Ethnic group 0·08 0·09 <0·001 <0·001 0·01
Chagga 561 46·8 47 8·4 345 56·2 38 11·0 322 40·9 95 29·5
Other 639 53·3 37 5·8 269 43·8 19 7·1 466 59·1 85 18·2
Religione 0·001 0·25 <0·0001 0·001 0·52
Christian 715 59·6 65 9·1 433 70·5 44 10·2 458 58·1 127 27·7
Muslim, other 485 40·4 19 3·9 181 29·5 13 7·2 330 41·9 53 16·1
Educationf 0·44 0·75 0·04 0·57 0·001
Less than secondary 916 76·3 67 7·3 442 72·0 40 9·0 547 69·4 128 23·4
Secondary or higher 284 23·7 17 6·0 172 28·0 17 9·9 241 30·6 52 21·6
Occupationg 0·91
Farmer 115 14·6 26 22·6
Professional, business,
shopkeeper
108 13·7 23 21·3
Other 565 71·7 131 23·2
Income (Tsh) 0·3
0 44 5·6 12 27·3
<30,000 129 16·4 36 27·9
30,000–49,000 254 32·2 51 20·1
50,000–69,000 163 20·7 31 19·0
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Table 1. Continued
Women with partners
(N=1200)
Women without partners
(N=614) Men (N=788)
Sample size
CAGE
score 2–4 Sample size
CAGE
score 2–4 Sample size
CAGE
score 2–4
Variable n % n % p valuea n % n % p valuea p valueb n % n % p valuea p valuec
70,000–99,000 80 10·2 18 22·5
R100,000 118 15·0 32 27·1
First sexual experience 0·01 0·008 0·002
Consensual 925 77·1 54 5·8 427 69·5 37 8·7
Non-consensual,
unforced
169 14·1 17 10·1 111 18·1 6 5·4
Forced 106 8·8 13 12·3 76 12·4 14 18·4
First sexual partneri 0·001 0·80 <0·0001 0·18 <0·0001
Spouse/cohabiting
partner
695 57·9 33 4·7 52 8·5 6 11·5 123 15·6 22 17·9
Regular non-cohabiting
partner
244 20·3 27 11·1 386 62·9 36 9·3 162 20·6 33 20·4
Other 261 21·8 24 9·2 176 28·7 15 8·5 503 63·8 125 24·9
Number partners in last
year
0·68 0·001 <0·0001 <0·0001 <0·0001
None 16 1·3 1 6·3 223 36·3 9 4·0
One 1168 97·3 81 6·9 364 59·3 42 11·5 691 87·7 142 20·5
Two or more 16 1·3 2 12·5 27 4·4 6 22·2 97 12·3 38 39·2
Partner’s CAGE score <·0001
0–1 943 78·6 40 4·2
2–4 257 21·4 44 17·1
Partner violence/OK to hiti <·0001 0·45 <0·0001 0·02 <0·0001
No 877 73·1 46 5·5 180 29·3 20 11·1 634 80·5 134 21·1
Yes 323 26·9 38 13·3 128 20·8 13 10·2 154 19·5 46 29·9
Missing 306 49·8 24 7·8
Currently have STD
symptomsj
0·27 0·001 0·47 0·15 <0·0001
Yes 310 25·8 26 8·4 149 24·3 24 16·1 63 8·0 19 30·2
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Table 1. Continued
Women with partners
(N=1200)
Women without partners
(N=614) Men (N=788)
Sample size
CAGE
score 2–4 Sample size
CAGE
score 2–4 Sample size
CAGE
score 2–4
Variable n % n % p valuea n % n % p valuea p valueb n % n % p valuea p valuec
No 890 74·2 58 6·5 465 75·7 33 7·1 725 92·0 161 22·2
HIV-1 status 0·39 0·85 0·002 0·004 0·16
Positive 79 9·4 8 10·1 69 11·2 7 10·1 37 6·6 14 37·8
Negative 765 63·8 55 7·2 364 59·3 35 9·6 525 66·6 129 24·6
Not tested 356 29·7 21 5·9 181 29·5 15 8·3 226 28·7 37 16·4
HSV-2 status 0·62 0·72 0·40 0·001 0·009
Positive 400 47·4 30 7·5 188 30·6 20 10·6 221 39·3 68 30·8
Negative 444 37·0 33 7·4 245 39·9 22 9·0 342 43·4 75 21·9
Not tested 356 29·7 21 5·9 181 29·5 15 8·3 225 28·6 37 16·4
T. vaginalis 0·04 0·08 0·02 <0·0001 0·14
Yes 79 9·1 10 12·7 62 10·1 9 4·5 38 6·5 17 44·7
No 789 65·8 58 7·4 377 61·4 38 10·1 546 69·3 130 23·8
Not tested 332 27·7 16 4·8 175 28·5 10 5·7 204 25·9 33 16·2
Total 1200 84 7·0 614 57 9·3 788 180 22·8
aPearson’s 2 test comparing CAGE score 0–1 versus 2–4.
bPearson’s 2 test comparing characteristics between women with partners and women without partners.
cPearson’s 2 test comparing characteristics between women with partners and men.
dAge categories for women: 20–24; 25–29; 30–34; 35–44. Age categories for men: 20–29; 30–34; 35–39; 40–44; 45+.
eMuslim and other for women with partners: Muslim (n=431), none (n=3), other (n=51); women without partners: Muslim (n=165), none (n=1), other
(n=15); Men: Muslim (n=287), none (n=2), other (n=41).
fSecondary or higher education refers to having completed 9+ years of schooling.
gOther includes skilled and unskilled labour, retired, other, unemployed and missing.
hOther includes other friend, casual acquaintance, commercial sex customer, relative and other.
iMen’s OK to hit variable (yes/no) roughly approximates women’s partner violence variable.
jSTD symptoms include: deep lower abdominal pain, abnormal genital discharge, foul smell in genital area, excessive genital secretions, swelling of lymph
nodes in genital area, itching in genital area, burning pain on micturition, deep pain during intercourse, genital ulcers or open sores, and others.
A
lcohol
abuse
in
northern
T
anzania
389
at https:/w
w
w
.cam
bridge.org/core/term
s. https://doi.org/10.1017/S0021932007002441
D
ow
nloaded from
 https:/w
w
w
.cam
bridge.org/core. U
niversity of B
asel Library, on 11 Jul 2017 at 07:55:08, subject to the C
am
bridge C
ore term
s of use, available
Table 2. Crude and adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for
characteristics associated with alcohol abuse for women with partners (N=1200)
Crude Adjusted
Variable OR 95% CI p valuea OR 95% CI p value
Age at survey (years)
20–24 1·00 1·00
25–29 1·43 0·72–2·83 0·31 1·20 0·59–2·48 0·61
30–34 1·41 0·70–2·84 0·33 1·17 0·56–2·45 0·68
35–44 1·36 0·70–2·67 0·36 1·18 0·57–2·43 0·65
Ethnic group
Chagga 1·00 1·00
Other 0·67 0·43–1·05 0·08 0·99 0·60–1·66 0·98
Religionb
Christian 2·45 1·45–4·15 0·001 1·80 0·99–3·26 0·05
Muslim, other 1·00 1·00
Educationc
Less than secondary 1·24 0·72–2·15 0·44 1·21 0·67–2·19 0·53
Secondary or higher 1·00 1·00
First sexual experience
Consensual 1·00 1·00
Non-consensual, unforced 1·80 1·02–3·20 0·04 1·43 0·77–2·66 0·26
Forced 2·25 1·19–4·29 0·01 1·25 0·61–2·55 0·54
First sexual partnerd
Husband/cohabiting partner 1·00 1·00
Regular non-cohabiting partner 2·50 1·47–4·25 0·001 2·07 1·16–3·70 0·01
Other 2·03 1·18–3·51 0·01 1·65 0·91–2·99 0·10
Number partners in last year
None 1·00 1·00
One 1·12 0·15–8·57 0·92 1·72 0·20–14·50 0·62
Two or more 2·14 0·17–26·33 0·55 1·26 0·09–17·02 0·86
Partner’s CAGE score
0–1 1·00 1·00
2–4 4·66 2·96–7·34 <·0001 3·47 2·11–5·71 <0·0001
Partner violencee
No 1·00 1·00
Yes 2·40 1·53–3·76 <·0001 1·49 0·88–2·50 0·140
Currently have STD symptomsf
Yes 1·31 0·81–2·13 0·27 0·92 0·54–1·57 0·76
No 1·00 1·00
HIV-1 status
Positive 1·45 0·67–3·18 0·35 1·42 0·62–3·27 0·41
Negative 1·00 1·00
Not tested 0·81 0·48–1·36 0·42
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With respect to the eﬀects of socio-demographic characteristics, Christians had
greater odds of a high CAGE score (2–4) relative to Muslims or other for women
with partners (OR=1·80; 95% CI: 0·99–3·26) and for men (OR=1·69; 95% CI:
1·08–2·62).
Sexual practices were highly predictive of alcohol abuse. For instance, reporting
two or more partners in the last year relative to none was associated with higher
alcohol abuse among women without partners (OR=8·75; 95% CI: 2·37–32·31), while
the number of partners did not matter for the group of women with partners. Men
with two or more partners relative to one also had higher odds of alcohol abuse
(OR=2·37; 95% CI: 1·45–3·86). HIV-1, HSV-2 and T. vaginalis infections were
non-significant for women with and without partners, while men with T. vaginalis at
the survey date had more than double the odds of a high CAGE score (OR=2·93;
95% CI: 1·42–6·03) in the adjusted model.
Finally, for women with a partner, the most important predictor of alcohol abuse
was the partner’s CAGE score, i.e. women whose partner scored 2–4 on the CAGE
scale were more likely to abuse alcohol themselves (OR=3·47; 95% CI: 2·11–5·71). It
should be noted that in the adjusted model, controlling for partner’s CAGE score and
first sexual partner made the eﬀects of partner violence and first sexual experience
non-significant.
Table 2. Continued
Crude Adjusted
Variable OR 95% CI p valuea OR 95% CI p value
HSV-2 status
Positive 1·01 0·60–1·69 0·97 0·81 0·46–1·42 0·46
Negative 1·00 1·00
Not tested 0·78 0·44–1·37 0·39 1·55 0·66–3·63 0·32
T. vaginalis
Yes 1·83 0·89–3·73 0·10 1·47 0·67–3·20 0·33
No 1·00 1·00
Not tested 0·64 0·36–1·13 0·12 0·56 0·23–1·34 0·19
aWald test.
bMuslim and other: Muslim (n=431), none (n=3), other (n=51).
cSecondary or higher education refers to having completed 9+ years of schooling.
dOther includes other friend, casual acquaintance, commercial sex customer, relative and other.
eDefined as a positive response to any one of the following: being insulted or sworn at by a
partner; being threatened with physical abuse by a partner; or being hit, slapped, kicked or
otherwise physically hurt by a partner.
f STD symptoms include: deep lower abdominal pain, abnormal genital discharge, foul smell in
genital area, excessive genital secretions, swelling of lymph nodes in genital area, itching in
genital area, burning pain on micturition, deep pain during intercourse, genital ulcers or open
sores, and others.
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Table 3. Crude and adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for
characteristics associated with alcohol abuse for women without partners (N=614)
Crude Adjusted
Variable OR 95% CI p valuea OR 95% CI p value
Age at survey (years)
20–24 1·00 1·00
25–29 1·53 0·77–3·02 0·22 1·65 0·78–3·50 0·19
30–34 0·97 0·39–2·41 0·95 0·95 0·34–2·69 0·93
35–44 0·98 0·47–2·07 0·96 1·64 0·67–3·99 0·28
Ethnic group
Chagga 1·00 1·00
Other 0·61 0·35–1·09 0·10 0·67 0·34–1·33 0·26
Religionb
Christian 1·46 0·77–2·79 0·25 1·35 0·62–2·94 0·44
Muslim, other 1·00 1·00
Educationc
Less than secondary 0·91 0·50–1·65 0·75 0·80 0·40–1·60 0·53
Secondary or higher 1·00 1·00
First sexual experience
Consensual 1·00 1·00
Non-consensual, unforced 0·60 0·25–1·47 0·26 0·67 0·27–1·69 0·4
Forced 2·38 1·22–4·66 0·01 1·99 0·93–4·24 0·08
First sexual partnerd
Husband/cohabiting partner 1·00 1·00
Regular non-cohabiting partner 0·79 0·32–1·97 0·61 0·69 0·25–1·93 0·49
Other 0·71 0·26–1·95 0·51 0·64 0·21–1·92 0·42
Number partners in last year
None 1·00 1·00
One 3·10 1·48–6·50 0·003 3·38 1·49–7·67 0·004
Two or more 6·79 2·20–20·95 0·001 8·75 2·37–32·31 0·001
Partner violencee
No 1·00 1·00
Yes 0·90 0·43–1·89 0·79 1·01 0·43–2·35 0·98
Missing 0·68 0·36–1·27 0·23 0·98 0·48–1·96 0·94
Currently have STD symptomsf
Yes 2·51 1·43–4·41 0·001 1·87 0·98–3·56 0·06
No 1·00 1·00
HIV-1 status
Positive 1·06 0·45–2·50 0·89 0·83 0·33–2·07 0·68
Negative 1·00 1·00
Not tested 0·85 0·45–1·60 0·61 1·95 0·77–4·94 0·16
HSV-2 status
Positive 1·21 0·64–2·28 0·56 1·05 0·51–2·14 0·9
Negative 1·00 1·00
Not tested 0·92 0·46–1·82 0·80
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Discussion
The results of this study showed that alcohol abuse exists in the general population
in Moshi. It was more prevalent among men than women, and there was no
significant diﬀerence between women with and without partners. While less than
10% of women had a CAGE score of 2–4, almost one quarter of men scored 2–4.
This pattern corresponded with the ever-use of alcohol for which men reported a
higher prevalence than women. However, this study involving a community-based
sample indicated that the level of alcohol abuse among Moshi women was much
lower than the 35% found among a group of bar and hotel workers in the same
region (Kapiga et al., 2007). Women’s perceptions of alcohol abuse in their male
partners approximated closely what the men themselves reported. In general, Chagga
men and Christian men and women with partners were more likely to report higher
CAGE scores. These findings were not surprising given the history of the region. One
male interviewee in a qualitative study conducted by P. Setel claims, ‘Chagga are
boozers’. Otherwise, socio-demographic characteristics were not related to alcohol
abuse.
Education was not significantly associated with alcohol abuse (a 2–4 CAGE
score). Preliminary analyses showed that occupation and income were not significantly
associated with alcohol abuse among men and those variables could not be measured
among women. It is therefore diﬃcult to determine how wealth may interact with
alcohol consumption and abuse, and to support the theory presented in the
introduction suggesting that economic development leads to higher alcohol consump-
tion (Room, 2002). However, Moshi is relatively well-developed compared to many
other areas of Tanzania or the East African region in general, and it is possible that
Table 3. Continued
Crude Adjusted
Variable OR 95% CI p valuea OR 95% CI p value
T. vaginalis
Yes 1·51 0·69–3·31 0·30 1·78 0·74–4·28 0·2
No 1·00 1·00
Not tested 0·54 0·26–1·11 0·10 0·45 0·17–1·25 0·13
aWald test.
bMuslim and other: Muslim (n=165), none (n=1), other (n=15).
cSecondary or higher education refers to having completed 9+ years of schooling.
dOther includes other friend, casual acquaintance, commercial sex customer, relative and other.
eDefined as a positive response to any one of the following: being insulted or sworn at by a
partner; being threatened with physical abuse by a partner; or being hit, slapped, kicked or
otherwise physically hurt by a partner.
f STD symptoms include: deep lower abdominal pain, abnormal genital discharge, foul smell in
genital area, excessive genital secretions, swelling of lymph nodes in genital area, itching in
genital area, burning pain on micturition, deep pain during intercourse, genital ulcers or open
sores, and others.
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Table 4. Crude and adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for
characteristics associated with alcohol abuse for men (N=788)
Crude Adjusted
Variable OR 95% CI p valuea OR 95% CI p value
Age at survey (years)
20–29 1·00 1·00
30–34 1·25 0·74–2·14 0·41 1·34 0·75–2·37 0·32
35–39 1·19 0·69–2·08 0·53 1·21 0·67–2·20 0·53
40–44 1·74 0·99–3·07 0·05 1·69 0·91–3·14 0·09
45+ 1·73 0·99–2·99 0·05 1·72 0·93–3·18 0·08
Ethnic group
Chagga 1·00 1·00
Other 0·53 0·38–0·75 <0·001 0·64 0·43–0·97 0·03
Religionb
Christian 2·01 1·40–2·87 <0·0001 1·69 1·08–2·62 0·02
Muslim, other 1·00 1·00
Educationc
Less than secondary 1·11 0·77–1·60 0·57 1·16 0·74–1·80 0·52
Secondary or higher 1·00 1·00
Occupationd
Farmer 1·00 1·00
Professional, business, shopkeeper 0·93 0·49–1·75 0·81 1·19 0·58–2·43 0·63
Other 1·03 0·64–1·67 0·89 1·40 0·83–2·38 0·21
Income (Tsh)
0 1·00 1·00
<30,000 1·16 0·54–2·48 0·70 1·28 0·55–2·98 0·57
30,000–49,000 0·75 0·37–1·55 0·44 0·76 0·34–1·70 0·51
50,000–69,000 0·70 0·33–1·51 0·37 0·73 0·31–1·68 0·45
70,000–99,000 0·87 0·37–2·01 0·75 0·89 0·35–2·24 0·81
R100,000 1·17 0·54–2·53 0·69 1·38 0·57–3·34 0·47
First sexual partnere
Wife/cohabiting partner 1·00 1·00
Regular non-cohabiting partner 1·17 0·65–2·14 0·60 0·94 0·49–1·81 0·86
Other 1·52 0·92–2·51 0·10 1·31 0·76–2·25 0·33
Number partners in last year
One 1·00 1·00
Two or more 2·49 1·59–3·90 <0·0001 2·37 1·45–3·86 0·001
OK to hit partnerf
Yes 1·59 1·07–2·36 0·02 1·79 1·16–2·77 0·01
No 1·00 1·00
Currently have STD symptomsg
Yes 1·51 0·86–2·66 0·15 1·06 0·56–2·00 0·86
No 1·00 1·00
HIV-1 status
Positive 1·87 0·93–3·74 0·08 1·53 0·72–3·28 0·27
Negative 1·00 1·00
Not tested 0·60 0·40–0·90 0·01 0·86 0·42–1·78 0·69
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community development, rather than individual development, aﬀects levels of alcohol
abuse. This is a question that could be addressed in subsequent analyses.
Partner’s CAGE score was the foremost important predictor of alcohol abuse for
women with partners, while for women without partners sexual risk factors were the
main predictors. For men, both sexual risk factors and partner relations were
associated with alcohol abuse. However, the direction of the association between
sexual behaviours, partner relations and alcohol abuse cannot be determined on the
basis of a cross-sectional study. Further longitudinal studies are warranted to assess
the direction of these associations.
Despite the rough approximation of intimate partner violence, women with
partners with CAGE scores 2–4 were more than twice as likely to report partner
violence, although this association was non-significant in the adjusted model. This
finding corresponded to the results of a study conducted in South Africa by Jewkes
et al. (2003). Similarly, men who admitted to a number of reasons for hitting their
partners were at greater risk of alcohol abuse. These associations point to a link
between partner violence and alcohol abuse that should be further explored. Again,
the direction of this association is unclear.
Risky sexual behaviour – specifically reporting more than two partners in the last
year – was associated with alcohol abuse among men and women without a partner.
Table 4. Continued
Crude Adjusted
Variable OR 95% CI p valuea OR 95% CI p value
HSV-2 status
Positive 1·58 1·08–2·32 0·02 1·32 0·87–2·02 0·20
Negative 1·00 1·00
Not tested 0·70 0·45–1·08 0·11
T. vaginalis
Yes 2·59 1·33–5·06 0·01 2·93 1·42–6·03 0·004
No 1·00 1·00
Not tested 0·62 0·41–0·94 0·03 0·76 0·37–1·57 0·46
aWald test.
bMuslim and other: Muslim (n=287), none (n=2), other (n=41).
cSecondary or higher education refers to having completed 9+ years of schooling.
dOther includes skilled and unskilled labour, retired, other, unemployed and missing
eOther includes other friend, casual acquaintance, commercial sex customer, relative and other.
fDefined as men who reported one or more of the following reasons to justify hitting his
partner: she does not do the housework to satisfaction; she disobeys him; she refuses sex; she
asks about girlfriends; she takes a long time to get pregnant; she is childless; he suspects she
is unfaithful; or he finds out she is unfaithful.
gSTD symptoms include: deep lower abdominal pain, abnormal genital discharge, foul smell in
genital area, excessive genital secretions, swelling of lymph nodes in genital area, itching in
genital area, burning pain on micturition, deep pain during intercourse, genital ulcers or open
sores, and others
Alcohol abuse in northern Tanzania 395
at https:/www.cambridge.org/core/terms. https://doi.org/10.1017/S0021932007002441
Downloaded from https:/www.cambridge.org/core. University of Basel Library, on 11 Jul 2017 at 07:55:08, subject to the Cambridge Core terms of use, available
Women without a partner, who reported current STD symptoms, were more likely to
abuse alcohol than women who had no symptoms, although the association was not
significant in the adjusted model. Similarly, men who tested positive for T. vaginalis
were also more likely to report alcohol abuse than those who did not. These
associations, together with multiple partners, point to an association between sexual
risk and alcohol abuse that must also be further explored. However, unlike Kapiga
et al. (2003), who found an association between HSV-2 and alcohol use in a group
of bar and hotel workers in Moshi, there was no significant relationship between
HSV-2 and alcohol abuse in any of the three groups in this study (the crude
association was significant for men (p=0·02), but the adjusted was non-significant
(p=0·20)).
There are some limitations associated with this study. First, only women with
sexual experience were included in the analyses. While consequently, the results may
not be generalizable across all women, the vast majority of non-sexually experienced
women were younger than age 25 and age was not linked to alcohol use. By analysing
only sexually experienced women the analyses were able to look specifically at sexual
practices and STDs that were presented in the literature as being important predictors
of alcohol abuse. The sample of women was divided into those with and without
partners to allow for a comparison with men (partners of the women). Women who
reported never having had sex were primarily a subset of women without partners.
Second, only 794 male partners were questioned out of a possible 1233 (64%) and
788 men were analysed (64%). It is unclear how the men who were not represented
in the survey were diﬀerent from those who were included. Men are generally more
diﬃcult to survey due to their mobility, particularly in this region, and therefore
capturing 64% of all possible partners may be considered a reasonable response rate
among the men. Finally, only men with a female partner were analysed and they may
have diﬀerent alcohol use patterns than single men.
In sum, a proportion of both men (23%) and women (7–9%) in Moshi in northern
Tanzania reported alcohol abuse. While past studies may reflect the societal
acceptance of such behaviour, it is important to explore further the association
between risky sexual behaviours and alcohol abuse, and the potential risk of HIV
infection and other STDs. While this study was exploratory in nature, it highlights the
need to address alcohol abuse as a potential risk factor for unhealthy behaviours.
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